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Currently, a new technique for tracking of 

radiation is being developed which will allow the

determination of the time sequence of interac-

tions of  rays and their respective positions in a

detector as well as their energies [1]. An imple-

mentation of this concept, the gamma-ray en-

ergy tracking array, known as GRETA, is cur-

rently being developed at LBNL and focuses on

improving the performance of -ray spectrom-

eters primarily in the �eld of nuclear structure

physics.

One crucial element in the concept of -ray

tracking is the ability to determine the energy

and position of individual interactions with a

three-dimensional position resolution on the or-

der of a few millimeters. In the approach we

are pursuing, the determination of the position is

achieved by employing pulse-shape analysis in a

two-dimensionally segmented coaxial HP-Ge de-

tector. With suÆciently small segments, charge

is not only induced on the charge-collecting seg-

ment but also transiently on the neighboring seg-

ments. Since the segmentation is perpendicular

to the electric �eld lines (radial direction), from

the induced signal, a position sensitivity in the

orthogonal two dimensions (the depth and az-

imuthal angle) can be obtained. The measure-

ments to determine the three-dimensional posi-

tion sensitivity in segmented coaxial Ge detec-

tors have been performed with a GRETA pro-

totype detector manufactured by Eurysis Mea-

sures. We used this 36-fold segmented detector

in a coincidence set-up which allowed us to lo-

calize single interactions in the crystal. Pulse-

shape calculations in combination with Monte-

Carlo simulations of -ray interactions have been

performed which yield good agreement with the

measured signals. From the variation of the sig-

nals as a function of distance and the level of

noise, a position sensitivity between 0.2 mm and

0.5 mm (rms) has been obtained for most posi-

tions at an energy of 374 keV, dependent on the

position and the direction [2]. The sensitivity

in the radial direction is higher than that in the

two other directions. By comparing signals with

noise, we found that even for a -ray energy of as

low as 100 keV a sensitivity of about 1 mm can

be achieved. This excellent position sensitivity

indicates that it is not the limiting factor for the

localization of individual interactions. Other ef-

fects such as the range of the Compton electrons

for higher -ray energies and the uncertainty in

the energy-angle relation in the Compton scat-

tering formula due to momentum distribution of

the electrons (Compton pro�le) for lower -ray

energies will be the dominant factors in the lim-

itation for -ray tracking. However, even with

these e�ects we expect a three-dimensional posi-

tion resolution of about 1 mm which still satis�es

the requirement for eÆcient tracking.
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